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#«.6fl tffl^ g ^Z}- jiS-g- sjj^-g; ^^tb ^, te^ll ^ ^ ^ 

S#^r *H7i^a>| J^/H- 31 S.^} sflli^H £r^*H 

£ 1 
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1*3 XH1 



o]^)o] 7}%± ^ ZL v ^{a thin film transistor array panel 
and a method for manufacturing the panel} 

£ l^r 4€r ^ ^1-8" W S^l^B] ^jo] 7 1 ^ 

£2,£3 D ^£4r£H ^ o^b] II-II* . 

III-III ' # ^ IV-IV-a-i- ^2r 51<*ltr ^£.<5lJL, 

£ 5a^ ^H°fl ^Sr *1l2:*Kr 3* ^HH^l W 3=^*1^1 <H ^ll °1 

£ 5b, £ 5c ^ £ 5d^ ^ 5a°lH Vb-Vb' Vc-Vc' # ^ Vd-Vd' 
^ef- 51^1 tb 

S. 6a, £ 6b ^ £ 6cfe £ 5a<>lH Vb-Vb' Vc-Vc' # ^ Vd-Vd' ^-i: 4 

el- ^ 5.X\& 51 5b, 51 5c ^ 51 5d tf-§- ^r^°ll^i^ ^^oIji, 

5. 7a£r £ 6a, 5. 6b ^ £ 6c ^ J=3J*1^ 

JSL 7b, 51 7c ^ 7dfe 3E. 7a4H Vllb-VIIb' VIIc-VIIc' ^ Vlld-VIId' 
ttf2r ^ 51*1 tr 
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£ 8a, £ 9a, 5. 10a, 51 lla^ £ 8b, 9b, 10b, £ llb^ £ 8c, 51 9c, 51 10c, 
51 llcfe- AA 51 73^1 *\ Vllb-VIIb' VIIc-VIIc' -id ^ Vlld-VIId' ^b\- ^ 

£A)t> #^51^ S. 7b, £7c^ 7d^ #31^: ^ 51 ?H 

^, 

51 12a^ 51 11a 51 llc^l ^ #7)HH^ ^ c^]o] 7]^ 

51 12b 12d^ zfrz}- £ I2a^^i Xllb-XIIb' XIIc-XIIc' & ^ Xlld-XIId' 
^Sr tcj-E)- ^e)- SAltb ^51^1 4. 

<11> t£t$ °- ^ ^X]^B\ o]$]o] 7 )# * ZL ^ofl SH^. 

<12> ^T-fl, <^ &X\ ^lfe ^ 7>*J- A>-§-S|jl ^ ^>ufS. 

» 

<H &ul ^7>£l^ ^^JIsHr ^ 7MJL Sti^r ^ Sa] 
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<14> s.X\ ^H]a| >0JL *1<£^- ^1^-7] ^ Allf ^I^Kr afl 

^ gci==. cflo]^ ufl^*. *] x^-sj-i- 7Mfe IH^IMAI) BL*r ^^lir ^(Al alloy) 

<15> g_X\ x)]^ «^ ^<*fH, ^ m^xl^7> 7l 

i 

#0171 ^SflA-m ^3^1 ^» ^711 *Rr 3°1 oil- ^^c^ n>i 

®*)±:B\ o]H]o) y) ^ SH^Rr 7l^o] 7MS|ol $14. 
<16> *>^|^>, o]e]t!r ^.^^l^B] o^o] 7\&m ^d\}*\ tifl^^- ^S^l 

<17> ig^o] o]s.jix> 71^^ ^]^r Hfl^o] £^^o]i;^i -g-o^Tfl 

<18> ^ofl n}=- wVtq- e ^xl^Bl <>|3M 7l^r ^ xflS ^^Mfe 4^ c-flo] 

^ tiU^ ^^£H £U>.*1, ^Al ^z]-Al ^^O] ^°»<*\] Jt#S|£^- 
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^*|-Jl, TfMM tifl^ 7\)o)m ^Bj-fc ^^4. o)o] > 7\}o)]= ^<£p}- s£3f.6\) 

J*l|€ ^ sfllM- ^^tb ^ , #£31 sf)€ ^ ^3" iLS-g- ^ >^ 

£ ^efl^l cllolB]^^; S^-sRr Hfl^ ^^Ka, ^1^1 3^4 ^3 

<20> Oim, ^ =5flol ^-&l^>7l ^lH^r ^nj- sjjTgo. o]-g-^- A>^1 -*}Z}- 

^l^^H, ^ ^ =efl<a ^ 3m^-4 

1 ^1^.4 ^£ 7M^ *ft2 ^ ^ ^1 ^ *fl2 ^<H] 

^3ii a* 3]3 jfi-i- s.^^. 

o] ggti] ^ ^H* £ ^-4€ *r ^^t- If 

4. 

<22> cflo]B] tifl^4 ^£3] AHoj] 3Jfl^# ^I^Kr #31* C| IPH, 

tflolEl tifl^ sfl€, #£3] aflfi ^ ^ i-S-g- sflU^ *W-^ *>^» 

*M ^*Rr W>^^. OH, 7flo]E ^<g^, «>£^ 2})^, ^% ^ ^ 
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*l]2 cfl^lB] tifl^o^ jfl^^ilj. ^A^t}.. o] 

^, 4|3 ^ o>gflcq J£*lf^ zl *HM * #5131^, ^ o>efl^ £ 

^ *l]2 ^ t&SLSfl^iL 

^ ol^^I 3H^1 ufl^i, SK£*0 4€^r ^, ^l€^r 

<23> ^^711^, *fl3 ^ o>Hfl^ 5L*1^§- ^ S^r ^ <*WH ^ *fl2 

-Jf^r o>zHl ^/;e= 3] £^^1 sfl^ ^ -^z]- a.^^ ^^JI, *fl3 <=>>efl^ 

-§- JE#*ll aim ^ ^ J±^f^ ^ 4^ 3^** 3)o]b| titf 

<25> ^^-tb #^LS. ^ AJXMH tfl*}^ J£ ^ O] 7l# ^ 

7>xi ^oiti- ^€ °}7HH -£^*Hr ^*HH $3 

q-. ^^)# -fr^>«- JHM ^^^^ ^-^^ ^» %9X*%. %, 
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4. & ^ t^E- J^. ^cfji ^ ufl, o]^ 4= "W>S. 4°fl" 

^ ^-f^- 444 zz. £4^ flfe i^tt4. #4^. 4^ ^ 

o] ti^g. 4°T $Xt^L ^ ^4^1 4€r ^t4. 

^ zz.4 aflat ^efl 44°3 s^^: t^s. «H €^4- 
<28> zL&i^, ^4 -^HH 4-e- <93 S4 #4-§- 44 = $4^4 7m 
^ 3. afla ^cfl ^44 -SHI*) ^^4. 

wl-§~8r ^^^>7l teSflf^ 3144 afl-^-i: 444 4^4 3fl4^- *l-8-* 

A>^ ^z]- ^JLS ^44, °H 444 S^-i: #S4^ ^1^711 -^445. 1&4. 

<30> ^*|, £ 1 lfl*l £ 41- ^-ZLS. *H -^r 1^4 ^*HH 4^" 4^ 5.4 44-§" 

44 M 314^4 o^H 7]^ 444 #a|*| -M^i&4. 

<31> J£ l-8r ^ ^4 »U ^HH 4€r ^ 5.4 #4* 44 S.^4^1 Wfl 

4£°1^, £ 2 ^1 £ I 14 J£4tb S^|iEl c^Eflo] II-IT , 

III-III ' ^ IV-IV 44 ^4 z}-z}-o} ^ £ o]cf. 

<32> :g<£ 71^(110) $Hfe SE^ W-^l ^ St^r ^4 4°] 4^" # 

^4 ^Hrtt ^ -ipa-i- 44 £4 #€5. 4-^-4(201)4 44** 4 

4*r ^ £^ ^p4t=t SL^r IH^Itt ^ ^--2.3. ^4(202) 

5&44^r Tflol^ Bfl^l^ -H-^l ^1 JiS-g- tifl^^l ^l^l3t| ^21 

4<H ^4. TflojE afl^o. 7}s _ ^o_s_ 7flolE^(i21), 7HolE^( 12 i)^ 



37-9 



4J*>: 2003/1/30 



1020062409 



. tH^°fl <g^S)^ 5»]^JfB]^ tIHH. A1Jl# tl7>^<i> 711 (121)0.5. 7 df^fe 711 

°1E sfl2=(125) ^ 711 ol^ (121) 6)1 9X$r ^ S^^l^Bl^ tIMS ^(123) 

■§■ -fi-*l tifl^ 7lH:E*i(121)4 #^0} ^ ^dl ^s}^ 

^ ^51 ^^m- ^s-m oi7>^ #^dU3D ^ -°r*i 

(131)^1 jflfe -B-^l ^(133)^8: 5L^-^. ftx) *l^(133)-8r ^« # 

^-(190)4 ^.eflo] ^^-(175)4- f^^M £^ iL€r ¥3* %^l7l^ -R- 

*1 ^^7l# o]^, si^ ^(190)4 71101^^(121)51 ^o_S. 

-§-^1 ^-T" ^£ &th *)U ^^71 TllolM^ 

(121) TIME 4^.(i25)oll 'S^ 0 ! 5^ ^§^71 iLS-g- (124) ^ 4 

7lWEAl(i2l).g- ^^71 iL£-g- <a^^(124)^ ^O-S. <3^SRf 7fl°lM 

^^(128)* i^th}. °H, TllolE Bfl^(121, 123, 125), -R-*l «fl#(131, 133) g 
afll ^$.7} *fl*l(124 t 128)^r 30-70° ^£^1 ^zMp 7 >^1^ E)Hsl 7> 

*14. 

<33> ol^, Tllole «fl^(i21, 123, 125), -B-^l ^(131, 133) ^ afll ^#7l JiJL-g- nfl 

^3(124, 128)^8- 7}x]^ 1-^21 ^ojnj-o.^ o^o^ ^ &t}. 

<34> 711 ^IS «fl^d(121, 125, 123), *ll 1 $#7} 2.3L-%' «fl^d(124, 128) ^ -fr*l afl-id 

(131, 133) 3H*r ^ fl-^(SiN x ) ttj-^S. ol^ol^l TflolE ^^^(i40)ol ^S\o] Til 
wfl-£(121, 125, 123)4- *fll ^^7l *fl-*3(124, 128)4 Bfl^(131, 133) 

<35> t]}o1e ^91 ^-(140) 4^*3 Tfi: ol^ol^l tiVS^j 

^€(152)4 ^ Jiat-g- 3H€(158)ol ojo^, y&s.^ *B€(152) $Hfe- 9j(P) 
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*HH4 SE^r lr^#S. H^£5- S^^M ^ fl-^ 4^5- °]=o^ ^ 

^ ^^(ohmic contact layer) sfl€ sfl€(163, 165)<>1 • Si 1 }. 



*Pf^-(701)4 ti]^^ 7>x]^ £ Hl^r ^ IH^Itt S^r <&^-*1t3- t 

# oi^M^ ^^(702)-i- £t^b 3M^1 «fl A d4 *fl2 ^^7l J±Jl-£- tiB^d°l 

Bflo]^ ^^S)<H ojrf. 3)o]^ Wfl-^^r (121)4 

^ cflol^^(171), tIM 3*1(171)3 ^ ^^S)<H 4 

Jf3.Jj*-34 Tiflo]^ sj| = (i79), ne]ji tiHB^Cm)**!) <il^s|<H 

^ ^^xl^o] ^^-(173) ^if^;*} £^*}^ f 5&^r 31 

°13W(m, 179, 173)4 £-34^ *R-(123) SE^r *3£^..?fl€(152) 

^ ^ 3=^*1^34 ^^(C)ofl' tfl^H ^ £^-(173)4 #tfl«H 4^1^H -R-*l £ 
^■(133)4 &t=- ^ ^€^34 ^(175)* X^4. 

Bfl-id(131, 133)* n^x] H-Sfl^l ^(175)«>1 Sj-^ <3^14 f^M^l 

<S#£M Sfr-g- 4 s Sa^, ^ell^l ^(175)4 *Bl^<H Si^, €^-(133)4 ^ 

4^ sB€ l£S *8>S« ^s. sa^. A2 ^§^71 ji^-g- tifl^ 

3H3*Klll) ^(179)4) ^^ 7 ] 1;LJl-§- ^^^i 

(174) ^ cHr3 3M3-i!l(171)* ^^7l 3iJi-§- ^4^d(174)* ^fAS 

^^(178)* °M, *fl°13 a fl^d(171, 173, 175, 179) ^ *)]2 



<36> 



*1"SH§ 5£fl€(163, 165) -SHtt se^ ^aja.^! 3L^ 3.^- ^ 
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^7] wfl4i(174, 178 30-80° ^A>^ 7M^.Bflo]s] ^» 7>^ ^ 

sfl€(163, 165)^ ZL 2^(152) ^ ^ iLS-g- sflTfi 

(158) Stb ^&|*}4. 

<37> 3fl€(163, 165)£r tiVS^Il 411(152)31- zl t$o)&\ aflAj 

(171, 173, 175, 179)3} ^d] ^ , xi\}o}£\ ^(171, 173, 

175, 179) ^ *f|2 ^^7] JiSi-g- tifl^(i74, 178)4 &&*\ ^^tb ^» 7}^. ^ t 
^% sB^(163)^r ^oj^Aj^Cm, 179, 173)4 ^H*^, €^-§- 
4€(163)-Sr #^-(173)4 

<38> w> £ ^ 4^(152)^: ^ M^^^^S) ^H^^-(C)* ^ol&j tifl^l 

(171, 173, 175, 179), *fl2 ^#7] ^.^-g- tifl4i(174, 178) ^ 4^(163, 
165)4 SL^-i: 5U4. ^]*!-<l^r, ^ M^liE]^ *B^?-(CWH c-fl 

°1 4^(171, 179, 173), ^-"§1 ^ ^(173)4 ^( 175)^1 £-&)4<H ^ 

°)*\#^ ^##(163)4 ^)91 #^"§- 3j)€(165)JE ^-SjsM ^14, 

*l^-g- aV3E5)] 4^(152)^: $^4*] <£^.S\o] ^"4 S^^l^Blo] ^ 

•a- ^tb4. 

<39> d)ol^ wfl4i(i71, 173) 175> 179)) »] 2 7^71 2L3L-%- uflAi(i74, 178) ^ °1*<>1 

7}b}4 8fe «KE3l ^€(152) ^ 44 J£35:-g- 4^(158) tf^fe ^^-sj- J>-+ 
«H 44fe -fry) #^ SE^ a-Si:C:0:H S^Hr ^-f}-^ #^4 

^4^1: i^Kr iL5-4(180)al &4- W, iiJ:4(180)£: ^ fl-dbS. 

ol^^i ^^vg- d ^ ^o.^, o]e^ ^^cfl ^<^^ -^7] ^<£44 e>^-ofl 

*K£Sfl 4^(152)^- 4^ 4^4 *>4- iEth 7^1 o]e 3fl^.(i25) ^ 
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3Hb] 5(1 = ( 179)7} ^*l*Kr 3fl = ^-(P)°fl^ *3<£ *0>l*fe ti> 

^tHl, ^l*^ sB^Jf^ 7flo]E 4^(125) ^ HH^ ^2= (179)^1 #Jf<*J| ^ 

A> -tlS. g ^ ^^>7l ^ S^^^B] ^ofl TflolJL 

^- ^3 2)5. ^ ^ ^ ^ -i^Kr COGCchip on glass) »<H^ ^ 

£Al ^-§-^- nfl ^1 *e]i5}cK 

<40> ^L^b|(180)^ $)o}&\ 3fl = (i79) ^ = ^(175)-§: 2^5}^ ^ ^(189, 

185)* £tb TflolM ^^^-(140)4 ^] 7\)o}^ s)]= (125)1- 2=e^^r 

T^Clffi)* 7}*|:iL Si^h 5Etb, iLJl^(180H^ *l]l ^ *fl2 >g^7l JiJl-g- «t|*i 
(124, 128, 174, 178)* ^.alxfl^- ^ ^(184, 184)^1 ^ 
(182, 185, 184, 186, 189)°lH^r #^(202, 702H aflTj^M ^ ^ ^ 

°1 -S-^ l-^S. ol^^l ^^(201, 701)o] jEl^q- • 

<4i> iLJL^(180) ^ S^l^e]5.^Ei ^ ^^-3} 

^71^-i- ^*Hr sf-i: ^^-(190)^1 SJcf. sj-db ^(190)^: IZ0 SEfe I TO 

aHH^ JSL^l °l^o^ &_cu3 ^(185)* ^ell^l ^(175) 

a)- #ej^. ^7]^ ^ -tlJL# ^^fei}. sj-i *H-(190)£- SEtb 

TflolM^Km) * C-HolB]^(171)all- 7fl^-#* feolJl & 

* ^SL &i=K Tflole 2fl^(125) ^ tflolE-l 3^(179) 3)o\}^ ^(182, 

189)* 4^ <g^s)^ 12: t]]o]e 4^(92) ^ iLS s})^(97)7> 

^3<H Si^H, 3}2=(125, 179)^1- ^ ^S. ^3}-^* ^§>J1 afl = 

^^^o]cf. ^.3:^(180) -tf^ofl^ ^^(184, 186)* *U ^ >fl2 ^ 
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&7) «fl^i(124, 128, 174, 178)4 9X^ *I)€(96W 

<42> £ 1 ifl^l £ 4^ 7>^m ^ 3*1 #*l-§- ^ m^^l^ 

°1 71 *«2:*fe tfl*M -$M|w)-7fl E 1 xflx] £ 4^ £ 5a £ 12d« # 

< 43 > £ 5a 5d*H| ^ltb £°1, 71^(110) -tfJfofl 

^ 2E^ EL^ ^ *HM-(201)^ "S^llF ^ ^ 

(202)* ^^f>}JL, *>^=L* a}z}- ^ oa ^^(202)4 

(201)* ^ Tflol^cm), Tflol^ ^(123) ^ Tflol^ sfl = (i25)» 3L^- 

7flo]E afl^ 7flo]E ^-^(128) ^ ^^7l £.S-g- <£^(124)* SWfc *fll 
^§^71 i±JL* wfl^ -B-^l #^4i(131) ^ **1 #^"(133)* 5L^*Hr **1 «fl^ * 

<44> cf-g-, £ 6a ifl*l 6c°fl HAltb wfss)- ^ ( ^sj- fl-^S. o]^^^ Tfloje ;g<£rq- 

(140), £^3*1 tt]^^ Tt±.H\ ^V£^ll#(150), «1^€ fl"^ ^##(160) 

* W 71^" <>1*«H ^ 1,500 A vfl*l 5,000 A, 500 A ifl*l 2,000 A, 

1400 A *fl*l 600 AS) <&4? ^^t}. o]o] t -i-^w^i ^ ^£\]±v& ^ 

£EL-§- *§-£) ^^-(701)3f <£^1t5- i&^r ^ ^ #^(202)* 

^. 4H #^(210)* 1 vj|*l 2 ^m^ ^lS. 
<45> zl ^, p}iaf -S-wM #^(210)°fl H* 3L-tf«M £ 7b 7(H 

2°1, 3fl€(212. 214)* ^^4. 4^(212, 214) 

^o(| A] «Vb| E^^l^^ sfl^^-(C)^ 12^(0, ^ ^^-(173)4 E.2fl°l 
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^(175) 4^14 tfto)^ ^^(178)^1 ^HM] 9l^}7\] *1U ^(214) 

«fl^(A), # «fl<5d(171, 173, 175, 177, 179) ^ A2 ^#7l J&jL-g- afl# 

(174, 178H ^f^l ^^tb A2 ^(212)^ ^S^- *M. 7lBj- 

^(B)^ 5.^ ^l^tbcf. o] nfl, 3l||\i^.(C)^ ^z* ji^CCH ^> ^ 

#^(214)^ wfl^JfCAH] 9X^ #^(212)^1 Bjfe ^Ml 

^ ^ S^oj| nq-Eq- cfHTil *>^o> -gfsj, *f|i ^(214)3 *fl2 

£-(212)3 1/2 ©1*1-3. isHr tt>^*|*H, <« , 4,000 A °1*K1 

>^(CHH £€^1^(170)^: aflTjSH te^#(140)^r J=el^<>> *Rr3l, ^^"(701) 
^ -§-°l^) ^<>H, °H tfl*fH^ o]^] -S^SMS. 

<46> o]^ ^-ol, <3*H1 TtfEj- ^B^Rr ^*S<LS 7 >^7> ^ 

9X<L*\, ^fl^^-(C)^ ^ 1^(C')^1 ^ S^^>7l ^S. ^^(Slit) 

o]q. ^Bfl^ *||^g- I^^WM- MHF-^^-i: ^>-§-W-. 

<47> Olnfl, fl*]^- ^ ^-0|l4- ^ A}0)^ ^ S-O. ^ 

714 ^t?\}7\ 4€- °1-§-^: *r 9X^. 

<48> o]5f ^ P}iH| -S-*H ##^H 2:4^}?! i^M^ 
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^Tfl ^ 5L€- €*HM ^S)SS H^Tll 3*1 
<49> o)5ltb ^ ^"^(214)^ ^#S-f7> #^5. o}=o^ 

<so> • o]o] ( 4-^(214) ^ *pf<>l ^ £#^(170), ^#^(160) ^ # 

J±J:-g- tifl^H ^ 3. *}Jf<q ^o) ZLtfls. tfo} flaL, *fl^Jf(C)<^ SKSl*!]^ ^} 91 
c^c> -g^, 14^*1 ^(B)ofl^ 37fl ^,(170, 160, 150)°] 3.^ *\)7)S\°) Tflol^ ^ 

<si> £ 8a 8c<^] 7]Ef ^(B)3 i^s^ 91^ £#3]^ 

^X) a}z]- aJ-^-g- A>-g-^- ^ o^o.^, o-|nfl J£*i^(170)-& ^^jt #^tq- 

(212, 214)£r 7\2\ ^3*1 Sfe d£:ti*HH *8*Rr ?M ^Bjv+, ^ ^3 

^-f £€^1^(170)^ ^^>31 ^)€(212, 214)£- ^^^1 ^ S£-§r 

7> o^-t-H-S. ^ej- 4^(212, 214)J£ <*\A$& a:fl*MH ^ 9l^- °) 
^-Mfe ^ ^3-3 -^£(214)3 ^j* ^Tfl -SH °1 ^<H]Ai ^1 

^(214)ol ^7lE|^ £ ^^]^(i70)ol =51^ $7]*] &5m- 
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<52> o]^] ^ f s. 8a £ 8c4| M-e^ #*|^ t Jfl^JHC), ^ fi-^(C') ^ 

t-flo]^ nfl^(A)^} ^ iS^(178)4 4^/i=3l*]-g- H^sfl 4€(176)^>o] 7 ]E|- 
^(B)^ £^^11^(170)^: 5-if- *]}7]s\o] ZL ^##(160H # 

^ :£>i/J=iS|) <?!-§- JE^Sfl 4^(176)^ dfc^i ^ 2=iii]°] ^(173, 175) o] &ul 

9X^ 3* tifl*}(171, 173, 175, 179) ^ *l]2 ^#7} J£3L-g- 1 

*fl^(174, 178)^1 ^Bfls)- ^I^t}. je^ ^ ^4* *>-§-tb ^€(212, 
214)5. <^ ^€4. 

<53> o-H, £ 9a vfl^l 9c<^l 5LX\i& ti >^ ^o], 7^ Jf£(B)^ 2r.## ^^(160) ^ 

ZL ti>5L*HfKl50)* #%^$\ *fll ^(214)4 ^1 £^ ^4 ^ ^Hl 

^l^tt^. 0 1 ^ ^1^(212, 214)4- ^^(160) ^ %■( 150) («> 

^1^4- ^#^£r *W ^^o) &-§-)°l Tflol^ ^^^-(140)^: 

^z}-5L|X| ^ S^isMH W<^<>> ^1 sfl€(212, 214)4 ^£^11^(150) 

ofl tfltb ^^«17> 7}^ S^iA^.' ^^Hr. #o] v}#z\1s}t%. <3}» #o] ( S F 6 4 

HCl^l ^ 7l*fK, SF 6 4 02^ ^ 7l*f|« A>-g--s>ia 7^ ^MIS. ^ n-^r 

^ 9X^. ^€(212, 214)4 wVE*ll#(150H tfl^ ^n]?} ^-f 

>Hl ^(214)^ ^Ml^ «K£Simi50)4 f-##(160)^ ^-^]« 34 ^Ji 

<54> o]^7fl JE 9a *-fl*l 9c<Hl M-E}^ «V4 ^o], ^^^-(C) ^ 3.3^f(C')^ 

*fll ^-§(214)ol *\}7]S\o] ^^/^Efl^l-g- £.£311 aim (176) 4 ^zfc M.2:#(178)^l = 5] 
M-Jl, 7lBf Jf^-(B)^ ^^(160) ^ ti}-^]#(150)ol *)]7i£M 3. TflolM 
^(140)o] ^5^\i4. ^o]e1 afl^^-(A)^ *l)2 ^(212) ^^1 ^]7> 
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Stir, °1 #7lHH ^€(152)-^ iiS#(178) ^.s 

-g- 3f|tl(158)°l ^^t^-. £^ ^ 168^ ^^/JE-Sll^-g- S^*)] 3sfl^(i76)3f 
JiL2^(178) <2j 7}^^. 

<55> o]c^ ofl^i ( ash i ng ) ofl*] *J|(etch back)# ^^^-(C)^| i^/=3]*l-§- 

£^^11 3fl€(176) ^ ^ iLS#(178) a^^l S&fe ^1^711: aflT^ch 

<56> cf^- ( 4^/:E.iS|l<?l-g- £#3] 3i€(176) ^ n. 15}^ ^^/JES)]^ 

(168M: *1)7^H ^)^(C)^ 4€(152M: =Bjifl7l ^-SR ^ =sfloi 

10a tfl^l 10c°fl ti>^f £<>1 s|j€-ir ^ v}^3.3. 5fl^(C) 

^ ^ tiSfKC')^ ^«-^(702)^r ^Tit!^. 

<57> o]^, 3E 11a ifl*l £ llc^H iL^ ^o} > <#^(702)°) £ 

€^(176, 178)^ ^--^-^-(701)^: °H, 3fS] §>«.^(701)^ ^ ^z^-o. 

5L ^ ^4^1 ^z^J)# ^^"(701)^ <t^l-^ S^r 

-¥-*]tt ^(702)-8r zJ^H ^(galvanic eel 1)^8: °1*4-. S>*]^, tfl*}o} = 

3\+ ^(701)3 ^f^(702)£] 3afl cl^V 3 xr ^-Mfe- 3 

^ ^«.^( 70 i)^ ^171S|^ ifl^(C)^ *}^(701)o] #^-*>7fl £|<H 

JE^sfl 2fl€(176)^- <&&^*\ 5tl^, ^ tfl*H *H¥-^ 

(701)31 ^^-i- ^Tfl J|-Ji« ^ SZlE^ JiS^-CC'H J±2:fKl78)# ^7}3, 

°M, ^ ^.2:^(178)^ ^7}^S.V] "8-^(702)* 4-S- 
*HMK701)£1 igaj^ #^(702)^ ^^ofl rfl*}o} 7*1) ti>^ 
lOHfl ^o] £• 10a ifl*] JE 10c«H^ ^ wf^- 
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^nV( 702) ^ ^ ofl^i ^ 7}Sl ^a]^ ^-f^m 

^(701)^ -#^(702)^ 3 B fl Sj^SfS 3.^ 

(701)^ ^^.S. M-EftfJ^ , ol^ oflAj ^g^g. ^sj^j- *6\)^ Aj-«.^( 7 o2)^ 

S^ofl W^lir ^nl^- ^ ^^-o] ^j^, zHiH ^^(702)o) 

ofli,^ %Z}7] ifojc}. 

<58> o]o^ ( ^e)^- ^/jEL3l*l-g- 4^(168)* o] «fl, ^2}" 

^ ^/^.Sll^l-i- JE^l ^€(176)4 4^(168) tfl*H ^^.5.5. 

^^/^-^l^-g- 51*1*11 4^(176)^1 xflsflA^ ^ 
^ a|l€Cl68)^I tM^Tr ^l 2 !"— S W ^rS. 9X^. 3.7}^ ^-f ii/= 3ll*l-g- 

5=3*1) 3*flifi(176)3|- 4^(168)^ ^ ^d^Hl7> ^ S#*HH ^z^g. ^ 

o) y^a)^, Aj^alyV =L*1 &* ^-f #7l7> ojtS|^ *fl^:!jL 

(CH1 ^ #51*)1 ^€(152)^ S^^}7l7l- &7l itfl^-olcf. if]^ 

(168)* ^ ^>-§-*m ^ ofliMr gMM CF 4 £}- HCl^l ^ 7l*fl 

CF 4 £f M ^ 7]^ll» » ^ &U>-H, CF 4 4 0 2 » A>-§-^ #51*11 ill 

€(152)* ^ oH, £ Hbofl SLA] ^ 3}*^ a>5L^l s|)€(152)3|- .^2]- 

nmiS8)2\ ¥*)17> ^5. 9X°-^ ifl€3 X\}2 ^ 

(212)51 °H o]± ^5.0} ^^tf. o]tt(l^ TflojE ^<?i ^(140)^1 ^2]" 

3*1 *H, *\]2 ^(212) ol ^s\o] zl r-Ho]El ^ 

(171, 173, 175, 179) ^ ^12 ^^.7] Hs-g- wfl#(174, 178 H i^M-cr &5M=- # 

^ ^^1 *HH^8: f§<>14. 
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<59> o]^7fl ^>Tg ( ^ ^(173)^- ^(175)°1 gr&js)^ 3Hb] Bfl^(171, 

173, 175, 179) ^ *l]2 ^7] JiJl-g- «fl<S(174, 178)4 =L *>^-^ ^)€(163, 
165)^1 ^^cf. 

<eo> n>^^o.s afl^CAH tf 6 r 9X$= *fl2. ^-£-(212)* *\)7]^. nam, 

»12 ^-§-(212)^ *«7ife *fl^(C) # ^ ^/^^1^1-g- 3E*i*JI 

(176) ^ ^ J±S^(178)* ^)7]-& =L ^ ^% ^€(168)* ^7^71 ^ o] 

=^51 XZ^i, ^^/^efl^l-g- 3^)^(176) ^ ^2:^(178)^ 

(702)* 4* °W<*\^ ^5L 

<6i> o]s>f ^-o] «H c-IHeI tifl^Km, 173, 175, 179) ^ *l]2 ^$.7) j£J:-g- ufl^(174, 

178)* ^, S- 12a 12d°fl £.^1 tb «r*r ^-o] ajaj. a^^q. SE^ 

*W ^H3°l -*Hr*}^ #%^* 7>^1^ -B-71 #:g* 71^(110)^ #Jfo)| 51^ 
(coating)^}7iq- PECVD(plasma enhanced chemical vapor deposition) ^^^.S a-Si:C:0 
^ Sxr a-Si:0:F ^ ^ *l-fr3l* CVD^* ^*|-«H JjL^dSO)* ^tr*}. *]<>], 
4^af <>l-g-SM j±Ji^(180)* 7flo|E ^^^(140)3}- 1MI ^zJ^M >IM^. sflc 
(125), ^]o]b\ 5fl^(i79) ^ JELefl<?l #^-* ^.&|xfl^ ^(182, 189, 185) ^ 

7flolE ^ tflo]Ej ^^(128, 178)* 2.eHfe ^(184, 186)* °H 
, £*«T* ^z^* °l-g^r ^ ^2J- ^g* ^ ^(182, 185, 

184, 186, 189)* IH^I^ 3E^ IH^I^ #«.n}-(202, 702)* ^1 

<62> o)o] i £ i ^} £ 4 ofl « r £r 500 A 1,000 A IZ0 S^r 

I T0» ^zJ-*>JL A>-g-^H ^*fltl €^-(175)4 <S^^ ^ ^ 
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(190), 7lHJ= 34)^(125)^ iL2: 7)H;e 4^.(92) ^ ^ = (179)^ 

iLS tflo]^ ^)S.(97)# ^^Kn., ^(184, 186)^: ^§-*H *}^-^-(201, 701)4 

^#SH 7|]o]e 128)4 3Me) #^tt3(178)* <£^Kr ^7] H-g- 2(| 

€(96)* 

<63> ol^tb ^ ^aHHH^ v%o)b\ Hfl^(l71, 173, 175, 179)4 zl f>}*f*) ^ 

sfl€(163, 165) ^ ^11(152)^- *>M-^ ^3L» o]-8-^H ^*}al °) 4 

*3°11*| ±^ £^-(173)4 ^^1^] #^-(175)°l £-e)*M ^2: ^^5}-^ *r 

°H. ^3" H^HKCH] ^ tiS#(178)-i: r^/JELSfl^ J£:&*f| 4^(176) 

^ ^^-(701)^- ^ ^^5. *fl7isH *flv£Jf(C)o]H b>^] 3fl^(i52)^- ^1 tffl 
, ^WOlM: -%-°]*}7\} z\}7]^ ^ ft*.*), o)s. ^><*| ^ j=^]^o} m. 

<64> ^2: ^*IH $11 ^ ^|2 ^§^71 JiJL-g- afl^}(i24, 128, 174, 178)^8: 7\}°] 

^ afl^i ^ 3)o]e) Hfl^^ ^ ^ SE^ ^A>^- nfl ^7l^«?l 

SAl^ ^ M^^li^7> ^* ^l*>7l Jfl^T 11 ^7>5L A>-g-£l} 

• ^"H, W 2=^*1^ ^§>>|l4, ^ J=€*l^ O^o] 7l#4 °14 

el tiflAjo_ s _«.Bl *fli ^ ^2 ^#7] j±3L-g- tifl^(i24, 128, 174, 178)* &7)qSL3, 

^7] H-g- ^(124, 128, 174, 178)* ^7l*|_°5. ^-iL|*Rr ^-f^xr *Dl ^ ^2 *J 
#7] J±Jl-§- wflAi(i24, 128, 174, 178)4 ^-2:-g- 2fl€(158)^r 71^(110) W^fl ^ 
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# TflolE yflAi g cflolBj «fl^o.S.^ ^ ^2 ^#7] 

J£Jl-§- «fl-^(124, 128, 174, 178)-Sr $.7}^o_3, ^-el^fe *fll ^ ^2 ^#7l 

JiS-g- «fl*i(124, 128, 174, 178)4 ^ iLS-g- sflifi (158)£r ^T^t}. 

7]^- 7fl^^- ol^-tb €^ ^ 7fl^ ^Bj) 5Etb ^B^^H ^} 

<66> 0)2}. ^o) t ^ ^oflA^ A-^ cfS. 3fl^^r ^ T^£L» 

Ol-g-^j- A>^1 ^Z}- ^O.S tflolEl flfl^i)- tiV^] 3))^ ^*}-0_ S *| ^ ^J-^ # 
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1] 

#7l 7)® i?H Sa^, TlH^Md, #71 TflolH^aZ}- <£^0] °X±= 

#71 TflolM tifl^* ^ 7flo]E ^c^, 

#7i Tfloim #^l 

#71 ^-£^1^ #-*f«ll o}ObJ, #7} 7flolM^3|- ilL*]-^ CH°1B1^, #71 

cflolBl^o)! g^^M oli=. 3^ 4>7l TflolE ^-i- fAjO S ^-7] 

#71 =511^1 ^ £^ 

#71 ^-£^1 f^S- Sl^, #71 XM^jZ). #71 EflolBl 

^ol JS^C^ <3^Kr Sj-dfc: lfrefl ^1^1^ ^ -S-^Hg- =H€ 

* ^ M^xl^El ol^Jol 71^:. 

[3^* 2] 

#7l C-llo]El aL-g- SEfe -§-S) «-€ #BlW.^l *>^4 ^n]^- 
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3] 



31 ^t!: 7M^ ^ h^xI^b) c^5)]ol 71^:. 

5] 



^•71 7l)o]E ^o^^- -tf*Lofl ^ A]z)- Ji^-g- ^-g- 

^-71 ^zj- iiSf^ *fl7i*}-^ ^-7) ^/JELefltl-g- JE^] <g«.s. 
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6] 



^-7) ^ ^Z])o} J^fe ^Q-jr o]-g-^ A>^1 ^ ^} 

^"71 *fll ^]^.rf ^11- 7>^m »12 ^ ^ ^-7) *fll ^ a|)2 J?-«-fr aflsq^- 



#7] A>^1 ^Z}- -g-^ofl Af-g-s)^ v\^EL±r T 91^= ^ 



Aj-71 E-flolE] aflAjii). Aj. 7 ] A}o)o\] ^% ^*Hr ^7})» Cj 



7] 



*ll6lMH, 



8] 
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n>^» A>-g-^ %4-gtf= ^ S^X]^ 71 ^ 
[^^J- 91 . ' 

s&7] 7)}o)E. ^<&*t, <$7] #51*11 3fl€, ^7) sfll} ^ %7] 

^7) TflolE ^n}-, #51^, ^ #^*Kr #31 , 

^"71 -#7l i^*Rr ^Tfl, 

^■7] ^#*H ^7) *\]2 ^r7) ^Jfofl 

^7) #31, 

#71 ^"71 ^"71 #51*]1#-<L3. ^"71 cflolBl tifl-*], ^7] 

^"71 afl^^r ^-erRr #31 

10] 

^9^-<>ll>H, 
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^i 

#7l ^3 ^sfl^l #7l ^ 5E^ #7l *fll $ 4|2 ^> 

#71 4^/=3l<?l-g- £.#311 2H€ g #71 qz* }±2,^-$r $#*Hr ^1, 

#71 *||3 ^H* ^Hfl^l ^ ZL o>Bfl5l #71 te^l^-^ #71 afll 

g ^2 ^-^ ^Eflofl #7l «>£^ll#O.S. o]=c^xl #71 WKE31 sflU ^ #7l ^21- 

#71 afll ^ <il-2fl5l #71 ^i^/llefl ^ #71 ^4 Ji3£*3}. H 

o}2fl£| #7l ^#^-ir -s^SH ^l7lf-AS.^ #7l nJlol&l ufl^aj. # 7 ] 3^ 3fl^^- 

« i^fe ^ M^l^E-1 71^-fil 

[3^*8- 11] 
*ilioiMH, 

#7l cflolBl Ufl^^r 3# SEfe -1-elJHa #Sl ^^1 Spf^ ^^l-H- 

12] 

*)Ui1MH, 

#7l #-f^-3|. #71 ^>«-^ ^ ^2]-0_S ^E^*^ *m E.^*]^ olBflol 
7l^ 7%2i 
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